[Role of the Krox-20 gene in the development of rhombencephalon].
In the hindbrain region of the developing CNS, anteroposterior patterning involves a transient segmentation process which leads to the formation of morphological bulges called rhombomeres. The rhombomeres constitute cell lineage restriction units and participate in the establishment of a metameric pattern which is responsible for the segmental organisation of motor and reticular neurons. Like Drosophila compartments, rhombomeres also constitute domains of specific gene expression. Genes expressed in a rhombomere-specific manner so far identified encode various types of putative regulatory molecules, including transcription factors, like Hox proteins, the zinc finger protein Krox-20 and the basic domain leucine-zipper protein kreisler, and receptor type molecules, like Sek-1, a member of the EPH family of tyrosine kinase receptors. Such genes are thought to play a role either in the definition of segmental territories or in the specification of the identity of the rhombomeres. Initial analysis of the function of some of these genes have indeed supported this hypothesis. This is the case for the Krox-20 gene. It is expressed within the developing hindbrain in two transverse domains which prefigure and then coincide with r3 and r5. We have inactivated Krox-20 by homologous recombination in ES cells and demonstrated that the mutation leads to the deletion of r3 and r5. The mutation introduced into the Krox-20 gene involved the in-frame insertion of the lacZ coding sequence. This allowed us to follow the late expression pattern of the gene and to identify two additional phenotypes, affecting myelination of the peripheral nervous system and endochondral ossification. The lacZ reporter also permitted a detailed analysis of the expression of Krox-20 in peripheral glial cells, revealing important steps in the control of their development. Recently we have performed a detailed analysis of specific neuronal populations affected by the mutation which shed new light on the role of Krox-20 in the segmentation and on the physiological consequences of its inactivation. We have also identified several new members of the Sek-1 family of receptor tyrosine kinases, which are also expressed in a rhombomere-specific manner. Finally, we have provided evidence that Krox-20 is as a key regulator of r3/r5-specific transcription, controlling the expression of at least five other regulator genes in these rhombomeres. In three cases, Hoxb-2, Hoxa-2 and Sek-1, we could demonstrate that Krox-20 was directly involved in the transcriptional activation of these genes.